Extracorporeal shock-wave therapy (ESWT) is currently used to treat painful orthopedic disorders. There have been several reports on the use of extracorporeal shock waves in the treatment of pseudarthrosis, calcifying tendinitis, and tendinopathies of the elbow. However, the efficacy of ESWT for knee osteoarthritis (OA) has not been established.
Immunohistochemistry: (Fig.2& Fig.3 ) 1) FG-labeled neurons: In the 3 groups, FG-labeled DRG neurons innervating the medial knee joint were distributed from L2 to L6. There was no significant difference in distribution between the groups. 2) CGRP-ir neurons: Of FG-labeled neurons, the ratios of CGRP-ir neurons in the control and shock wave groups were significantly smaller than in the OA group (control group (45.6%); knee OA group (76.7%); shock wave group (39.6%)) (p<0.05). Shock wave application reduced the ratio of CGRP-ir neurons in the DRG of OA model rats.
3) GAP-43-ir neurons: Of FG-labeled neurons, the ratios of GAP-43-ir neurons in the control and shock wave groups were significantly smaller than in the OA group (control group (48.3%); knee OA group (87.0%); shock wave group (49.8%)) (p<0.05). Shock wave application reduced the ratio of GAP-43-ir neurons in the DRG of OA model rats. 4) CGRP-ir, GAP-43-ir neurons: Of FG-labeled neurons, the ratios of CGRP-ir,GAP-43-ir neurons in the control and shock wave groups were significantly smaller than in the OA group (control group (14.6%); knee OA group (65.1%); shock wave group (14.3%)) (p<0.05). Shock wave application reduced the ratio of CGRP-ir, GAP-43-ir neurons in the DRG of OA model rats.
[Discussion and Conclusion]
Our results demonstrate that the percentage of neurons expressing GAP-43 in the knee OA group was significantly higher than in the control group. Since GAP-43 is highly expressed during axonal growth and regeneration, this result suggests that inflammation of the knee joint potentially promotes knee afferents to extend their axons into the affected knee. The proportion of GAP-43-ir knee afferents that were CGRP-positive was increased in the OA group. This suggests that small nociceptive DRG neurons are more likely to extend their axons into the knee and cause knee pain. We previously reported that application of shock waves to normal rat skin reduced both CGRP expression in DRG neurons and degeneration of free nerve endings. Shock waves were applied to a pathological model in the current study, and we confirmed the reduction of CGRP-ir neurons and CGRP-ir, GAP-43 double-immunostained neurons in the DRG, and observed improvement in running ability. These data show that ESWT may be useful for the treatment of knee OA. ** Div. of Orthopedic Surgery, Chiba Children's Hospital, Japan ***Dept. of Orthopedic Surgery, Teikyo University Ichihara Hospital, Japan 3) X100 (%) 4) X100 (%)
